Objective: The appropriate and optimal use of analgesics is essential for the adequate management of postoperative pain. Concern that use of opioid analgesics contributes to the development of addiction is a barrier to effective pain relief. The purpose of this study was to determine the prevalence of fear of addiction in postoperative patients in relation to surgical outcomes and staff participation in an educational program.
Barriers to effective pain management have been well documented. [1] [2] [3] [4] One such barrier is the fear that use of opioid analgesics for pain management contributes to the development of addiction to these analgesics. Much of the literature on addiction to pain medication focuses on patients with chronic pain (chronic nonmalignant and cancer-related) 2, [4] [5] [6] [7] [8] [9] ; however, within the growing body of literature that addresses the needs and fears of acute pain patients, including surgical patients, few studies focus on fear of addiction. 2, [10] [11] [12] [13] [14] This lack of attention may be a result of the short length of time these patients customarily use their pain medication and the assumption that they will not develop tolerance or addiction. 13, 15 However, studies show that a number of acute pain patients are concerned about these issues. 12, 16, 17 Fear of addiction as a barrier to effective acute pain management may be related to several interrelated concepts. Knowledge deficits in both clinicians and patients can lead to opiophobia and underuse of opioids based on the irrational fear of addiction. 13 Knowledge deficits also may lead to dissemination of incorrect information from clinician to patient, patients not reporting when their pain is not being controlled, and reinterpretation of patient behavior and self-reports of pain by clinicians.
In a survey of physicians and nurses, only 18% of physicians and 32% of nurses considered complete relief of pain a treatment goal for postoperative patients. 17 Because only a small percentage of health care professionals feel that being pain-free is important, it is not surprising that some physicians undermedicate their patients. Patients have also been found to believe that pain is simply a part of surgery. In a survey of surgical patients, 8 .4% agreed that pain was necessary for recovery. In addition, men were more likely than women to agree to this statement. 16 Elsewhere, 38% of a sample of well elderly adults believed that pain was to be expected after surgery. 2 Patients have also been shown to fear medications for pain because of a lack of knowledge about acute pain management. Sixty-six percent of well elderly adults believed that patients should only take medication for the most severe pain, and 28% believed that pain medications were not good for older people to take. 2 In addition, 53% of them believed that pain medication should only be taken when pain is present, rather than as a preventive measure. Thirty-five percent of the sample thought that addiction to pain medication was common in adults older than 65 years. Surveys of fear of addiction in surgical patients are not commonly found in the literature, but it has been reported that 33.3% 17 and up to 62% 18 of patients believed that addiction to pain medications was possible during their hospital stay. No studies were found that examined the association between fear of addiction and undermedication in a postoperative sample.
In the only study found that examined individual differences in fear of addiction, a study of 200 inpatients and outpatients with cancer, no gender differences were found, but Hispanics tended to be more concerned about addiction than black and white patients. Patients who feared addiction also tended to have higher pain ratings, less relief from pain medications, and less satisfaction with pain treatment. 8 No studies were found that examined individual differences in fear of addiction for acute pain patients.
Because pain is subjective, patients are often responsible for informing clinicians when they are experiencing pain. This responsibility can lead to communication problems between clinicians and patients. It has been reported that many patients fail to mention that their pain is not being relieved in fear that their behavior will appear to be drug-seeking or second guessing their physician. 17, 19 Elsewhere, a majority of elderly adults reported that they would not take an active role in their pain management 2 ; incorrect knowledge about pain and its treatment was cited as the cause of this lack of involvement. When respondents were asked if nurses, physicians, pharmacists, or family members had ever told them that they could become addicted to their pain medications, 26% of respondents reported they were told this by family members, 19% by physicians, 17% by nurses, and 10% by pharmacists. 2 The literature on fear of addiction has focused on the lack of knowledge of both health care professionals and patients that may influence the effectiveness of pain management practices. Pain management education programs for health care professionals, such as the program implemented by the investigators of this study, are essential for ensuring that clinicians have accurate information and pass this information to the patient. However, no studies were found that test the effect of clinician education on patients' fear of addiction.
The purpose of the analysis reported here is to describe the prevalence of fear of addiction in postoperative patients and to evaluate the effectiveness of professional education on patient report of fear of addiction. Improved documentation of fear of addiction and reduction of patients' fear of addiction were two of many goals of a larger educational program on postoperative pain management. Specifically, the current analysis will address the following questions: (1) At the time of discharge, what attitudes toward addiction to opioids do patients say they had before and after surgery, and what is the association between patient attitudes and staff participation in an educational program? (2) What is the association between patient report of fear of addiction preoperatively and postoperatively and type of surgery and outcomes, such as level of satisfaction with pain treatment, communication with clinicians, pain intensity, and medication administration? (3) What are the characteristics of patients who report that they fear addiction to their pain medications, and what effect do demographic characteristics (e.g., age, ethnicity, gender, and educational achievement) have on preoperative and postoperative fear of addiction?
METHODS

Program design and sample
The current data are taken from a larger study designed to measure the effects of an educational program on postoperative pain management practices for physicians, nurses, and pharmacists. 20 The program was designed to assist clinicians to use the acute postoperative pain management guidelines developed by the Agency for Health Care Policy and Research (AHCPR). 21 The program was taught by a nurse, anesthesiologist, and pharmacist and was presented in three 4.5-hour sessions to a total of 73 nurses, 8 physicians, and 5 pharmacists at experimental sites. The program provided specific recommendations from the AHCPR guidelines to achieve a variety of favorable patient outcomes such as less pain, improved function, a more positive attitude toward the appropriate use of opioids, and more satisfaction with care. The program also encouraged clinicians to distribute and discuss the AHCPR patient pamphlet on acute pain management with their patients. Specific program instruction included, but was not limited to, preoperative and postoperative assessment of pain, pharmacology of analgesics, equianalgesic conversion of opioid doses, routes of administration, and philosophy and process of using continuous quality improvement teams for pain management.
Six community hospitals with bed capacities of 100 to 500 were chosen randomly from 14 hospitals that initially showed interest in the program. The six hospitals were randomly assigned to experimental (n ‫ס‬ 3) or control status (n ‫ס‬ 3). Seven hundred eighty-seven patients who had undergone orthopedic or laparotomy procedures qualified for analysis. Subjects were approximately two thirds female (69.3%) and were primarily white (84.1% white, 15.12% black, and .78% other; Table 1 ).
Procedure
All patients who had undergone orthopedic or laparotomy procedures were asked on discharge to give consent for their charts to be audited so that pain assessment, medication administration, and nonpharmacologic treatment administration practices could be documented.
Once consent was obtained, the patient completed a demographic questionnaire and another questionnaire modified from the American Pain Society satisfaction survey, which asked patients about effectiveness of pain medications, pain ratings, functional status, and whether they had received the AHCPR guidelines from their physician. The satisfaction survey also asked patients to state whether they feared addiction to their medications before surgery and/or postoperatively.
To determine the effect of the program intervention, patient data were collected immediately before the educational program, immediately after the program, and 6 months after the program. Each experimental hospital was paired with a control hospital for the duration of the study. Data collection occurred simultaneously for each of the three pairs of sites until 50 patients at each site consented for their chart to be audited or until the 6-week data collection period ended, whichever event occurred first.
The dependent measures for the analysis were patients' answers to the following questions from the modified American Pain Society survey of satisfaction: (1) Before surgery, were you worried about becoming addicted to the medication that would be given to you to treat your pain? and (2) During your treatment of pain, were you concerned about becoming addicted to the medicine you were taking for pain? Analysis was performed separately for preoperative and postoperative fear of addiction.
We assessed the effect of the educational program on patients' fear of addiction by logistic regression. We used 2 analysis to test for differences in proportions between fearful and nonfearful patients with regard to surgery type, communication patterns between clinician and patient, and level of satisfaction with pain treatment. We used general linear-models analysis for the pain rating variables (pain rating immediately after surgery, rating of worst pain in the 24 hours preceding discharge, pain rating at discharge, and percent relief from pain medications). We also used 2 analysis to test for differences between fearful and nonfearful patients in certain demographic characteristics (gender, ethnicity, and educational level), and general linear models analysis was used to determine whether fearful and nonfearful patients were significantly different with regard to age.
Because the analysis explored whether the educational program had an effect on fear of addiction, it was necessary to determine if differences existed between experimental and control sites with regard to other variables that might affect fear of addiction: surgery type, gender, ethnicity, and age. Of these variables, only the distribution of patients among types of surgery varied between the experimental and control sites ( 2 10 ‫ס‬ 53.13, p ‫ס‬ 0.001). We included indicators in the models to adjust estimates of the treatment effect for the imbalance of surgery case mix.
We tested the effects of the educational program as for a group randomized trial because the sites are random and nested within intervention status. Techniques for direct estimation of mixed models for dichotomous outcomes, such as whether a patient reported fear of addiction, are not well established for instances when the number of groups is small. Thus, we performed standard logistic regression, and we adjusted SEs and resulting probability values associated with effects of the educational program on the basis of the intraclass correlations.
Recognizing that the intervention would be implemented if it produced outcomes superior to usual care and that the costs of intervention are relatively small and fixed, we used probability values of 0.20 for results consistent with a positive intervention effect as a screen to investigate individual site outcomes in further detail.
RESULTS
Attitudes toward addiction
Before the educational program, the proportion of patients who feared addiction preoperatively was small (experimental, 10.8%; control, 8.4%; Table 2 ). The proportion of patients at experimental sites who reported being fearful preoperatively decreased by half from before the program (10.8%) to immediately after the program (5.4%) and increased slightly at 6 months after the program (6.3%) but remained more than a third lower than before the program. The opposite trend occurred at the control sites, with the proportion of fearful patients at control sites doubling immediately after the program (from 8.4% to 16.8%) and then decreasing by one quarter 6 months after the program (12.1%) but remaining 50% higher than the proportion before the program.
To test whether the educational program had an effect on patients' preoperative fear of addiction, we used logistic regression to estimate a model in which preoperative fear of addiction was predicted by experimental status, time period, case mix indicators, and the interaction of experimental status and time. The model was statistically significant ( 2 14 ‫ס‬ 42.87, p < 0.001). The decrease in fear for the educational-program patients relative to the control patients was significant both immediately after the program (p ‫ס‬ 0.008) and 6 months after the program (p ‫ס‬ 0.035). The decrease was slight in one site and larger in another, while the third site reported a slight increase. One control site showed a modest increase, another a slight increase, and the third showed a slight decline. These results indicate that in comparison to the control sites and adjusting for case mix, the experimental sites showed a significant decrease between time periods in the proportion of patients with preoperative fear of addiction.
A smaller proportion of patients reported being fearful postoperatively as compared with patients reporting preoperative fear of addiction ( Table 2 ). The proportion of patients who reported postoperative fear of addiction at experimental sites decreased immediately after the educational program (from 8.1% to 4.0%), and this decrease was sustained 6 months after the program (2.7%). More than twice the proportion of patients were fearful immediately after the program (12.6%) than before the program (5.5%) at the control sites. However, the proportion of fearful patients at 6 months after the program (4.3%) was slightly smaller than the proportion before the program.
We created a model in which postoperative fear of addiction was predicted by experimental status, time period, case mix indicators, and in which the interaction of experimental status and time was estimated by logistic regression. The model was statistically significant ( 2 12 ‫ס‬ 36.76, p < 0.001). The effect of the educational program was significant immediately after the program at 10 weeks (p‫)980.0ס‬ but did not meet significance criteria at 6 months after the program (p‫.)722.0ס‬ Two experimental sites reported slight decreases in postoperative fear, and the third site showed a sharper decrease. Among control sites, two experienced a sharp increase from before the program to immediately after the program, with a greater decline from immediately after the program to 6 months after the program. The third control site experienced a slight decrease and then a slight increase. These results show that when adjusted for case mix, the program produced a significant short-term decrease in postoperative fear of addiction when compared with the control sites, but that this effect was not maintained over time.
Fear of addiction and type of surgery
Before specifying the models that would be used to test the effect of the program on fear of addiction before and after surgery, we investigated differences in fear of addiction between patients undergoing different types of surgeries to (1) satisfy the intrinsic interest in the question; (2) determine whether type of surgery needed to be included in the models to adjust for case mix, since proportions of patients by type of surgery differed by experimental status; and (3) reduce error variance.
To compare the proportions of patients with fear of addiction between types of surgery, we performed a binary exact test because the expected frequencies in the fear by surgery type cells did not meet the minimum density requirements for standard 2 table analysis, and an extension of exact tests to the table could not be computed. We decided not to conduct separate comparisons of each surgery type against one another, which would produce 55 unique pairwise comparisons, with statistical power varying widely because of differences in subsample sizes. To stand in for these many tests, we compared groups in the highest and lowest levels of fear with the remainder.
The surgery type with the highest proportion of patients reporting preoperative fear was disc surgery (33%), whereas the lowest proportion of fearful patients was observed in the laparotomy group (0%; Fig. 1 ). The disc-surgery group was found to have a significantly higher proportion of fearful patients relative to the other surgery types ( 2 1 ‫ס‬ 21.19, p ‫ס‬ 0.0011). The surgery group with the second highest proportion of fearful patients preoperatively was hip replacements (15%), but this proportion was not significantly different from surgery types with smaller proportions of fearful patients ( 2 1 ‫ס‬ 2.18, p ‫ס‬ 0.44). The surgery group with the smallest proportion of fearful patients, laparotomy (0%), was not statistically different than surgery types with higher proportions of fearful patients ( 2 1 ‫ס‬ 2.95, p ‫ס‬ 0.31). The wide range in proportion of patients expressing preoperative fear of addiction, in addition to the fact that at least one group differs from the remainder of the sample, is good evidence for a type-of-surgery effect.
To determine whether disc-surgery patients experienced chronic pain before surgery, which might have contributed to their self-reported fear of addiction, we conducted chart audits of these patients. Of the 43 patients who had undergone disc surgery, 5 had more than one surgical procedure; however, the multiple procedures were related to only one surgical event, excision of intervertebral disc. We did not collect data on whether patients experienced chronic pain or whether they were taking opioid analgesics before surgery. However, examination of assessments of historical information, such as previous pain experiences and previous treatment of pain, revealed that of the 43 disc-surgery patients, 35 had reports of previous pain documented in their charts. Only three of these patients had documentation in their charts indicating that they had a chronic condition (duration of 6 months or longer). Five of the 35 patients had been treated with opioids, although treatment duration was not clear. Only two of these five patients reported being fearful of addiction.
Among the patients who reported postoperative fear of addiction, the highest proportion of fearful patients (19%) was also among those who underwent disc surgery, whereas the lowest proportions of fearful patients were found in the minor abdominal (0%) and major lower abdominal groups (0%; Fig. 2) . The difference in proportions of fearful patients was significant for the disc surgery group relative to other surgery types ( 2 1 ‫ס‬ 10.72, p ‫ס‬ 0.036), as well as the minor abdominal group ( 2 1 ‫ס‬ 5.19, p ‫ס‬ 0.033). The surgery group with the second highest proportion of fearful patients postoperatively was minor orthopedic (13%), but this group was not significantly different from groups with smaller proportions of fearful patients ( 2 1 ‫ס‬ 3.42, p ‫ס‬ 0.076). The surgery group with the second lowest proportion of fearful patients was major lower abdominal (0%), but this group was also not significantly different from the surgery groups with higher proportions of fearful patients ( 2 1 ‫ס‬ 1.28, p ‫ס‬ 0.2782). As with preoperative fear of addiction, there is support for effects caused by type of surgery.
Fear of addiction and other outcomes
The majority of the sample (88.9%) reported being very satisfied with their pain treatment. Of patients who reported preoperative fear of addiction, 93.6% were very satisfied; 89.6% of patients who reported postoperative fear of addiction also reported being very satisfied. There was no statistically significant difference between fearful and nonfearful patients with regard to level of satisfaction with pain treatment either preoperatively (Kruskal-Wallis 2 1 ‫ס‬ 1.7, p ‫ס‬ 0.192) or postoperatively (Kruskal-Wallis 2 1 < 0.001, p ‫ס‬ 0.983). On discharge, patients were asked to report whether they had received written information on pain management from their clinicians and whether their clinicians verbally informed them that they considered the treatment of pain an important part of their care. We created a summary score from the responses to these questions to indicate the amount of communication between patient and clinician (no communication, one type of communication [either written information or verbal communication], or both kinds of communication). More than half of the patients (55.2%) received written or verbal communication about pain management before surgery. The proportion decreased to 19.2% for individuals receiving both written and verbal communication. The receipt of written information before surgery did not vary by whether the patient feared addiction preoperatively ( 2 1 ‫ס‬ 3.05, p ‫ס‬ 0.08) or postoperatively ( 2 1 ‫ס‬ 1.59, p ‫ס‬ 0.21). Whether the patients' doctors or nurses discussed the importance of pain treatment early in their care also was not associated with preoperative fear ( 2 1 ‫ס‬ 0.17, p ‫ס‬ 0.68) or postoperative fear ( 2 1 ‫ס‬ 0.004, p ‫ס‬ 0.95). Finally, the amount of communication (as measured by the summary score) was not associated with preoperative fear ( 2 2 ‫,92.1ס‬ p ‫ס‬ 0.53) or postoperative fear ( 2 2 ‫,92.1ס‬ p ‫ס‬ 0.53). We used general linear-models analysis to determine the association between pain intensity and fear of addiction for the total sample. There were no statistically significant differences between patients who reported being fearful of addiction either preoperatively or postoperatively and patients who were not fearful with regard to pain rating immediately after surgery (preoperatively: F 1,740 , p ‫ס‬ 0.24; postoperatively: F 1,732 , p ‫ס‬ 0.24), rating of worst pain in the 24 hours preceding discharge (preoperatively: F 1,752 , p ‫ס‬ 0.49; postoperatively: F 1,743 , p ‫ס‬ 0.86), or pain rating at discharge (preoperatively: F 1,757 , p ‫ס‬ 0.24; postoperatively: F 1,748 , p ‫ס‬ 0.33).
The association between fear of addiction and opiophobia was explored in terms of whether the patient received strong opioids, combination opioids, or any opioids. Of patients who reported preoperative fear of addiction, 85.9% received strong opioids. Of patients who were not fearful preoperatively, 84.2% received strong opioids ( 2 1 , p ‫ס‬ 0.692). The same pattern was observed for patients reporting postoperative fear of addiction ( 2 1 , p ‫ס‬ 0.846). Fear of addiction also was not associated with whether patients received combination opioids during their stay (preoperatively: 2 1 , p ‫ס‬ 0.847; postoperatively: 2 1 , p ‫ס‬ 0.710). Finally, fear of addiction was not associated with administration of any type of opioid (preoperatively: 2 1 , p ‫ס‬ 0.398; postoperatively: 2 1 , p ‫ס‬ 0.406); 97% of patients reporting fear and 95% of patients reporting no fear (both preoperatively and postoperatively) received some opioid during their stay.
The association between fear of addiction and percent relief from pain medications was also explored, but no statistically significant differences were found between patients who reported being fearful and those who were not fearful, either preoperatively or postoperatively (preoperatively: F 1,741 , p ‫ס‬ 0.079; postoperatively: F 1,733 , p ‫ס‬ 0.82).
Characteristics of patients who fear addiction
Because preoperative and postoperative fear of addiction varies by surgery type, we examined additional demographic characteristics to determine if other subgroups of patients who are likely to fear addiction to opioids could be identified. However, demographic characteristics failed to distinguish patients who feared becoming addicted to their pain medication. No difference was found between patients who reported fear of addic-tion and those who did not report fear of addiction either before or after surgery with regard to age (preoperatively: F 1,754 , p ‫ס‬ 0.81; postoperatively: F 1,745 , p ‫ס‬ 0.070), ethnicity (preoperatively: 2 1 , p ‫ס‬ 0.097; postoperatively: 2 1 , p ‫ס‬ 0.451), gender (preoperatively: 2 1 , p ‫ס‬ 0.134; postoperatively: 2 1 , p ‫ס‬ 0.700), and educational achievement (preoperatively: 2 4 , p ‫ס‬ 0.099; postoperatively: 2 4 , p ‫ס‬ 0.072).
DISCUSSION
Research indicates that regardless of the nature of one's pain (acute or chronic), less than 1% of patients receiving opioids for the treatment of pain become addicted to their medication, 15, 22 a finding confirmed by the results of the current study. The fact that fear of addiction to pain medication was not a problem in this sample is encouraging for the surgical population, and although the majority of patients in the sample did not report that they were fearful of becoming addicted to their pain medications, educational programs such as the one described above can decrease fear of addiction in surgical patients.
The analyses failed to differentiate between patients who fear addiction and those who do not fear addiction with regard to patient characteristics (e.g., age, gender, ethnicity, and educational achievement), the overall surgical experience (e.g., pain intensity, patient-doctor communication, and satisfaction with treatment) or treatment (e.g., type of opioid, percent pain relief). However, we found the two groups of patients to differ with regard to surgery type. Patients undergoing disc surgery are disproportionately more fearful of addiction (both preoperatively and postoperatively) as compared with patients undergoing all other types of surgery, even when the other types are compared with one another. One explanation may be that patients undergoing disc surgery may have been taking pain medication for an extended period of time before surgery and may have previously developed concerns about opioids. Although the pain of surgery is considered to be acute pain, the chronicity of these patients' pain experiences before surgery may influence their postoperative pain experience and thus their self-reported fear of addiction. To explore this possibility, we examined chart audits of the disc-surgery patients to determine if they had undergone multiple surgical procedures and/or experienced chronic pain. However, because of the small number of subjects in this group, the findings are inconclusive.
The results also indicate that medication administration practices were not different for patients who reported being fearful of addiction. The majority of the sample received some kind of opioid postoperatively. Furthermore, it is not known whether patients' fears were conveyed to clinicians, which could, in turn, affect prescribing practices or encourage the clinician to provide patient education about the likelihood of addiction. Although the literature indicates that good communication practices between patient and clinician are important for effective pain management, 17 communication was not a factor related to fear of addiction in this sample.
CONCLUSIONS
For the surgical patient population of this study, fear of addiction is not a problem. Further exploration into the special needs of chronic pain patients undergoing surgery may be valuable in providing direction for interventions with patients who fear addiction. In practice, clinicians should ask patients whether they are fearful that they may become addicted to the pain medication they will receive after surgery and then educate the fearful patients about addiction. At the very least, clinicians should be aware of patients whose surgery types or pain histories suggest that they are more likely to fear addiction to their medication postoperatively.
Associations between professional knowledge change and decrease in patient fear of addiction could not be analyzed because knowledge tests were not administered to the professional participants in the educational program. However, because professional education was the one factor that was associated with patient fear of addiction, the effect needs to be better understood in future studies. Questions that specifically address this relation should be added to patient interviews. Furthermore, additional questions should address whether patients understand the importance of reporting pain to their caregivers. Because research has found that, despite the rare occurrence of addiction, both health care providers and patients tend to believe the incidence is greater than it actually is, 12, 23, 24 attention should be given to the extent and cause of provider and patient beliefs about addiction, particularly because in one case, clinicians admitted that they feared their hospitalized patients might become addicted to their pain medication and therefore denied patient requests for additional pain medication, despite patient reports of pain. 25 Asking patients about their preoperative fear of addiction at the time of admission rather than as part of the discharge satisfaction survey may provide a more accurate index of patients' feelings, thus providing a stronger measure of preoperative fear.
